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(54) Method of recording Image data 

(57) In tracing a tape with a signal recording head to 
form tracks having digital data recorded thereon, a plu- 
rality of tracks provide each of blod^. and a usual play- 
back data area NA and trick playback areas TH and TL 
are arranged on each of the tracks included in each 
block. The trick playback areas are enlarged to provide 
increment areas TA with a decrease in the bit rate of 
usual playtjack diata. In recording image data as to a 
plurality of programs on a tape conjointly, signal record- 
ing tracks are formed on the tape, and a usual playtjack 
data area and a trick playback data area are formed on 
each of the tracks or on one track per plurality of tracks. 

FIG, 1 



as arranged longitudinally of the track, whereby the 
image data as to programs A to D is conjointly recorded 
on the same tape. In this method, a number of tracks in 
accordance with the number of speed multiplication for 
trick playback provide one TP frame , the same trick 
playback data is repeatedly recorded from track to track 
in the trick playback data areas of the tracks within the 
same TP frame, and the image data as to the programs 
A to D is cyclically recorded in such respective TP 
frames, each for one program. 
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Description 

FIELD OF THE INVENTION 

The present invention relates to a method of recording on a tape digitized Image data converted from an image sig- 
nal, and more particularly to an image data recording method which makes possible trick playback 

BACKGROUND OF THE INVENTION 

The ATV (Advanced Television) standards proposed for the next-generation digital broadcasting system of the U.S. 
are to adopt the MPEG (Moving Picture Image Coding Experts Group) method, which is an international standard for 
image compression, as a compression method for use in transmitting image data. DVB (Digital Video Broadcasting), 
the next-generation broadcasting of Europe, is also going to adopt the MPEG method. 

For data coding, the MPEG system uses motion-compensated prediction. DCT (discrete cosine transform) and var- 
iable-length coding. As shown in the frame structure of FIG. 21, pictures are classified into three types, i.e., I pictures 
(intra-coded) pictures. P (predictive coded) pictures and B (bi-directionally predictive coded) pictures, accoixling to the 
time-base prediction mode. The I picture is an intraframe coded picture, the P picture is an interframe predictive coded 
picture which is predicted from a frame ahead in time, and the B picture is an interframe predictive picture predicted 
from frames preceding and following the current frame. 

FIG. 22 shows the hierarchical structure of image data of the MPEG method. The structure comprises the following 
layers as arranged from below upward. Block layer 

A block comprises 8x8 pixels which are adjacent in luminance or color difference, and DCT is performed in the 
unit of block. Macroblock layer 

A macroblod< comprises six blocks, i.e.. adjacent four luminance blocks and two color difference blocks Cb, Cr coin- 
ciding in position on the screen. Slice layer 

A slice comprises a plurality of macroblocks arranged successively in the order of image scanning. Picture layer 

A picture comprises a plurality of slices to form an image. Pictures are classified into t pictures. P pictures and B 
pictures according to the coding method as previously stated. GOP layer 

GOP (group of pictures) comprises one or a plurality of I pictures, and zero or a plurality of non-1 pictures. 

Video sequence layer 

A video sequence comprises one or a plurality of GOPs which are identical in image size, image rate or the like. 

On the other harKl. studies are conducted by the HD (High Definition) Digital VCR Conference on the standardiza- 
tion of digital VTRs for recording video signals as digital data and reproducing video signals. In this connection, it is 
thought feasible to record on magnetic tapes data of ATV standards (ATV signals) subjected to image compression by 
the MPEG method, or DVB signals. 

FIG. 23 shows the standard signal recording format used for digital VTRs. As illustrated, the track formed on the 
signal bearing surface of a magnetic tape 71 comprises an ITI area containing insert data and track data, aural data 
area, image data area and subcode data area. In PAL mode. 360 tracks are recorded on the magnetic tape per second, 
and the image of one frame is recorded with use of 12 tracks on the average. 

Data is recorded in units which are termed sync blocks. Recordable in the image data area of one track are 135 
sync blocks. As shown in FIG. 24, each sync block comprises a sync data area (2 bytes). ID data area (3 bytes), image 
data area (77 bytes) and parity area (8 bytes), i.e.. 90 bytes in total. 

In the case where MPEG data Is recorded in the image data area, the MPEG bit stream input is recorded in the 
form of the data hierarchy shown in FIG. 22 and includes macroblock units. These macroblocks are not definite in code 
length and are recorded along with upper layers, so that the sync block described and the macroblock to be recorded 
are not in a definite relationship. Thus, the position on the screen that is determined by the macroblock is irrelevant to 
the position on the recording track pattern that is determined by the sync block 

In the case where a magnetic tape having data thus record^ thereon is caused to travel at a speed different from 
the recording speed for trick playback, for example, for high-speed playback the head scans the tape over a plurality of 
tracks, so that the MPEG data obtained is not successive but fragmentary. The MPEG bit stream includes P pictures 
and B pictures which are interframe predictive coded pictures as previously stated, with the result that the fragmentary 
data available fails to reconstruct images. 

Stated more specifically, trick playback pictures can be reconstructed only from I pictures which are intraframe pre- 
dictive coded pictures, and for the reconstruction from I pictures, all I picture data distributed over the track needs to be 
retrieved in the correct order. Accordingly, the method wherein the MPEG bit stream input is recorded as it is is infeasi- 
ble for trick playback. 

"A Recording Method of ATV Data on a Consumer Digital VCR," a paper delivered at "International Workshop On 
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HDTV '93" held in October, 1993 discloses a method which is known as a method of trick playback in digital VTRs. 

With this method, specific areas are provided within the image data area of each track, and I picture data is 
recorded in the specific areas as trick playback data aside from usual playtack data. This method o1 recording is feasi- 
ble because the data rate for the ATV signal is about 19.4 Mbps, whereas the image data areaDf.cne-.tcack.according 

5 to the standards of the HD Digital VCR Conference is adapted for recording at a data rate of about 24.9 Mbps. so that 
a region corresponding to about 5.5 Mbps remains as a surplus recordable area. The surplus area corresponds to 
about 32 SBs (sync blocks) relative to the image data area of one track which corresponds to 135 SBs. 

Stated more specifically with reference to FIG. 25, provided in the iamge data area of one track are data areas NPA 
for usual playbacK and data areas TPA for trick playt>ack at three locations on the track, i.e.. at front, central and rear 

10 portions thereof. Of the 135 SBs for the image data area of one tracK 32 SBs in total are assigned to the three trick 
playback data areas TPA. 

In this case, trick playback data is assigned by the method shown in FIG. 26. First, macroblocks of I pictures A, B, 
C,...are extracted from an MPEG bit stream as shown in FIG. 26, (a) to obtain a row of data A', B'. C',... as seen in FIG. 
26, (b). The macroblocks as coded are different in code length. The data row A*, B', C'.... is then successively assigned 
15 to sync blocks SB1 , SB2, SB3, ... as shown in FIG. 26. (c). These sync blocks have a definite code length and are there- 
fore not in a definite relationship with the macroblocks; one macroblock will correspond to a plurality of sync blocks. 

The same trick playlaack data is recorded on tracks which are equal in number to the maximum number of speed 
multiplication, n. to be set for trick playback. For example, when n = 5, the same data is recorded in the track play data 
areas PTA of five successive tracks as shown in FIG. 25. The data is refreshed for every 5-track unit, arxJ this procedure 
20 is repeated a number of times (m times) to record all I picture data with 5 x m tracks. 

The whole I picture data recorded by the above method can be obtained by scanning each of m 5-track units once 
to scan the 5 X m tracks if the playback speed is up to the 5-fold speed. 

With DVB (Digital Video Broadcasting) to be adopted in Europe, the bit rate of broadcasting signal of one program 
is variably setlable at a desired value such as 20 Mbps, 10 Mbps or 4 Mbps. With digital VTRs, on the other hand, sig- 
25 nals can be recorded at a bit rate of 25 Mbps. Accordingly, when the DVB signal (usual playtack data), which is lower 
than 19.2 Mbps in bit rate, is recorded as it is on a magnetic tape by the digital VTR, there occurs a signal absent region 
with an area con^esponding to the reduction of the bit rate, hence a problem in efficient use of the tape. 

Further according to the ATV method, a bit stream (image data IV. aural data 1 A and code data 1 D) relating only 
to one program is broadcast over a period of time as shown in FIG. 20A, whereas with the DVB method, a bit stream 
30 (IV. 2V. 3V, 1A. ...) involving a plurality of programs, e.g., four programs, is broadcast as seen in FIG. 20B. Accordingly, 
if the DVB signal involving such programs is recorded by the digital VTR on a tape using the conventional method of 
FIG. 25 as it is, trick playback data as to different programs will be randomly present in the plurality of trick playtack 
data areas to be arranged in the path to be traced by one head for trick playback. As a result, when one of the programs 
is to be reproduced by trick playback there arises the problem that it is impossible to obtain all the trick playback data 
35 (I picture data) as to that program and to perform trick playback. 

Further when it becomes no longer necessary to preserve the data as to one of the programs recorded on the tape, 
it is impossible to erase the data of the unnecessary program only and to record data of another program in the erased 
areas because the programs are randomly recorded on the tape. Thus, another problem is encountered in the efficient 
use of the tape. 

40 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an image data recording method which assures efficient use of 
tapes even when usual playback data is lower in bit rat e. 

45 The present invention provides an image data recording method for use in recording image data on a tape by a sig- 
nal recording head, wherein one or a plurality of tracks provide each of blocks, and a first area having usual playback 
data recorded therein and a second area having trick playback data recorded therein are formed on one track or each 
of the tracks included in each block, the first and second areas being arranged longitucBnally of the track. As the usual 
playback data decreases in bit rate , the first area is diminised. and the second area is enlarged. More specifically 

50 stated, with a decrease in the bit rate of the usual playt^ack data , the first area required for recording the usual playback 
data diminishes in corresponding relation with the decrease, so that the second area is enlarged by an amount corre- 
sponding to the diminution. 

The data area for trick playback needs to be enlarged at a limited position permitting head tracing for trick playback. 
and the quantity of data is restricted, whereas the enlarged second area facilitates tracking control for the trick playl>ack 
55 data area. Furthermore, the quality of image can be improved by increasing the quantity of trick playback data. 

Stated specifically, the second area as formed when the usual playback data is maximum in bit rate serves as a 
basic area, and the second area is enlarged in a region which can be traced by the head for trick playback. In this case, 
the head tracing the basic area of the second area for trick playback moves past the inaement area during tracing, 
whereby data is reproduced from both the basic area and the increment area. 
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More specifically, the second area can be enlarged in a region permitting facilitated tracking control for trick play- 
back, or in a region having a high probability of ensuring reproduction of data by trick playback. 

The same image data as in the basic area is to be recorded in the Increment area. Even if the head becomes 
slightly displaced when tracing the basic area, the data can then be reliably reproduced from the^increment area. The 
5 trick playlDack data comprises main data (I picture data) required for trick playback, and auxiliary data (for example, I 
picture data of different frame) contributing to an improvement in image quality. In the second area formed in a specified 
section of the tape, the main data is recorded in the basic area, and the auxiliary data is recorded in the increment area. 
Reproduction of the main and auxiliary data then results in an improved image quality. 

The image data recording method embodying the invention assures fadlitated tracking control or an improved 
10 image quality for efficient use of the tape even if the usual playback data is lower in bit rate. 

Another object of the invention is to provide an image data recording method for use in recording image data as to 
a plurality of programs conjointly on a tape, the method assuring trouble-free trick playt>ack. 

Still another object of the invention is to provide an image data recording method which makes it possible to over- 
write a specified program among a plurality of programs recorded on a tape. 
15 The present invention provides a method of recording image data as to a plurality of programs on a tape conjointly 
by forming signal recording tracks on the tape and forming a usual playback data area and a trick playback data area 
on each of the tracks or on one track per plurality of tracks, the data areas being arranged longitudinally of the track, the 
image data recording method being characterized in that a number of tracks in accordance with the number of speed 
multiplication for trick playback provide each of trick playback frames, the same trick playback data being repeatedly 
20 recorded from track to track in the trick playback data areas of the tracks within the same trick playback frame, one or 
a number of trick playback frames providing each of blocks, the image data as to the plurality of programs being cycli- 
cally recorded in the respective blocks, each for one program. 

According to the image data recording method described above, a number of trad<s in accordance with the number 
of speed multiplication for trick playback provide one trick playback frame. For trick playtiad^, the trick playback data Is 
25 read from the trick playback data areas of these tracks by head tracing obliquely across the tracks. One or a number of 
such trick playback frames provide one block having recorded therein image data as to one program, so that when the 
block is traced with the head, all data required for produdng trick playback picture for the program is retrieved. 

All data required for producing trick playback picture for another program is obtained by tracing the next block with 
the head. The trick playback data as to all programs can be read by repeating this procedure. 
30 For displaying trick playtsack images, head tracing for the desired program only is validated, and the trick playback 
data obtained by the head tracing is output to a display unit for trick playback. 

Stated specifically, program data representing the name of program is added to the image data in each trick play- 
back frame and recorded on the tape. At the time of image reproduction, the program data is decoded , whereby data 
as to a particular program is identified from among items of usual playback data or trick playback data retrieved from 
35 the tape. 

Further stated specifically, while the image data as to the plurality of programs recoixied on the tape is being repro- 
duced in an overwriting mode, the trick playback frame for the specified one of the programs is located and overwritten 
to record image data as to another program. The image data as to the different programs is recorded in the block units, 
so that even if the image data as to the specified program is erased from the block concerned, the image data as to the 

40 other probrams remains unaffected. Since a block of erased area thus occurs, the image data as to another program 
can be recorded In the block of erase area by overwriting. 

Further stated specifically, the bit rate of the image data as to the above-mentioned another program to be recorded 
by ovenwriting is detected, and the specified program to be ovenwritten is selected based on the bit rate detected. In the 
case where the image data recorded on the tape has different bit rates for the respective programs, the program having 

45 the same bit rate as the image data as to another program to be recorded by overwriting is selected and overwritten, 
whereby the erased area can be used effectively. 

According to the image data recording method embodying the invention, image data as to a plurality of programs 
is conjointly recorded on a tape, and the desired one of the programs can be reproduced free of trouble not only by 
usual playback but also by trick playback after the recording. Furthermore, specified one of the programs recorded on 

50 the tape can be overwritten by the method. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing a signal recording pattern according to a first embodiment of image data recording 
55 method of the invention; 

FIG. 2 is a diagram showing added areas in trick playback areas of tracks, the added areas being numbered in 
order of priority; 

FIG. 3 is a tsible showing the corresponding relationship between the order of priority ard the added areas; 
FIG. 4 is a diagram showing a signal recording pattern as a basis for the first embodiment; 
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FIG. 5 is a block diagram showing the construction of a signal recording circuit; 
FIG. 6 is a block diagram showing the construction of a signal reproduction circuit; 

FIG. 7 is a diagram showing head traces and a track format according to a second embodiment of image data 

recording method of the invention; - , — — ._ 

5 FIG. 8 is a diagram showing a track pattern of the second embodiment; 

FIG. 9 is a block diagram showing a single program mode recording circuit; 

FIG. 10 is a block diagram showing a single program mode playback circuit; 

FIG. 1 1 is a block diagram showing the front stage of a multiprogram mode recording circuit; 

FIG. 12 is a block diagram showing the rear stage of the same circuit; 
10 FIG. 13 is a block diagram showing a multiprogram mode ovenwrite recording circuit; 

FIG. 14 is a block diagram showing a multiprogram mode ptaytjack circuit; 

FIG. 1 5 is a block diagram showing a recording circuit of the tape transport speed control type; 

FIG. 16 is a block diagram showing a playback circuit of the tape transport speed control type; 

FIG. 1 7 is a diagram for illustrating a data writing control method for the recording circuit of FIG. 15; 
75 FIG. 18 is a diagram showing tiie data format of a sync block having an extra header added thereto; 

FIG. 19 is a diagram showing the details of the extra header; 

FIG. 20A and FIG. 20B are diagrams showing a bit stream of the ATV mettiod and a bit stream of multiprogram 
broadcasting of the DVB method, respectively; 

FIG. 21 is a diagram showing the frame structure of the MPEG method; 
20 FIG. 22 is a diagram showing the hierarchical structure of data of the MPEG method: 
FIG. 23 is a diagram showing a signal recording format for digital VTRs; 
FIG. 24 is a diagram showing the data structure of a sync block for digital VTRs; 

FIG. 25 is a diagram shwoing the signal recording pattern of a conventional image data recording method; and 
FIG. 26 is a diagram for illustrating a method of assigning ti-ick playback data. 

25 

DETAILED DESCRIPTION OF EMBODIMENTS 

With reference to the drawings, a detailed description will be given of first and second embodiments for recording 
data according to the DVB standards by a digital VTR according to tiie standards of the HD Digital VCR Conference. 

30 ' 

First Embodiment (FIGS. 1-6) 

FIG. 4 shows the structure of recording tracks providing a basis for the invention. Two opposed heads spaced apart 
by 180 deg are used for forming high-speed trick playback data areas TH for realizing trick playback by high-speed 
35 transport (e.g.. playback at 1 8-fold speed) and low-speed trick playback data area TL for realizing frick playback by low- 
speed transport (e.g.. playback at 4-fold speed), in image data areas each having 135 SB. The ti-acks are divided into 
fO tracks, f 1 tracks and f2 tracks according to the kind of the pilot signal for tracking. These tracks are repeatedly formed 
in the order of fO -> f 1 fO f2 as illustrated. 

More specifically, the high-speed trick playback data area TH is formed on the fO track in each of six regions, i.e.. 
40 SBs 40-44, SBs 62-66, SBs 84-88. SBs 106-1 10. SBs 128-132 and SBs 150-154. The low-speed trick playback data 
area TL is formed onthefl track in theregionof SBs 116-155. Otiier regions of the fO and fl tracks and tiie entire image 
data area of the f2 track are used as usual playback data areas NA. 

Trick playback data is assigned by the method shown in FIG. 26. First. I picture macroblocks A, B, C, ... are 
extracted from an MPEG bit sti-eam as shown in FIG. 26, (a) to obtain a row of data A', B'. C*,... as seen in FIG. 26. (b). 
45 The macroblocks as coded are different in code length. The data row A'. B*. C'.... is ttien successively assigned to sync 
blocks SB 1 . SB 2. SB 3,... as shown In FIG. 26. (c). 

The same trick playt>ack data Is recorded on tracks which are equal in number to tiie number of speed multiplica- 
tion, n. For example, when n = 4, four successive tracks are regarded as one unit, and the same data is recorded in the 
ti'ick playback data areas within the same unit. 
50 The data is refreshed in four-track units. This procedure is repeated a number of times (m times) to record all I pic- 
ture image data witii 4 x m tracks. 

All the I picture data recorded by the recording method desaibed can be reti-ieved by scanning each of the m 5- 
track units once. i.e.. the 4 x m tracks. If the playback speed is up to 4-fold speed. 

The present embodiment is adapted for use with DVB signals which are variable in bit rate. The low-speed trick 
55 playback data areas TL shown in FIG. 4 serve as basic areas, and areas are additionally provided for recording low- 
speed ti^lck playback data. 

FIG. 1 shows areas which can be added in the case where 4-fold speed playback is realized by two opposed heads 
180 deg apart. On the fO frack preceding the f 1 track, low-speed b-ick playback data areas TA can be provided in four 
regions, i.e., SBs 45-61. SBs 67-83. SBs 89-105 and SBs 111-115. A low-speed tick playback data area TAcan be 
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added to the f1 track in the region of SBs 99-11 5. Such a data area TA can be added also to f2 track in the reqion of 
SBs 31-54. 

Incidentally, the additional areas TA shown in FIG. 1 are determined by computer simulation as areas from which 
a signal can be reproduced by head tracing in the case where the effective trace percentage is 50%. -The effective trace 
percentage of 50% indicates that when an area not smaller than 50% of the track width is traced by a magnetic head, 
the signal recorded in the area can be read. 

In providing additional low-speed track playback data areas in accordance with a decrease in bit rate since the bit 
rate of the DVB signal is variable, the areas which can be added are given an order of priority according to the Invention 
to indicate which area is to be provided in preference. 

In view of the fact that the readable area diminishes with an increase in effective trace percentage from 50% to 60% 
and then to 70%. an area permitting reading even if the effective trace percentage is high is given higher priority in 
determining the priority order. 

FIGS. 2 and 3 show the priority order (1) to (4) given to the additional areas TA. The following relationship is estab- 
lished between the bit rate of DVB signals and the additional areas (priority order). 



Bit rate 


Additional area 


16.863-17.787 Mbps 
15.246-16.863 Mbps 
14.553-15.246 Mbps 
9.600-14.553 Mbps 


(1) 

(1). (2) 
(1). (2). (3) 
(1). (2). (3), (4) 



With reference to FIG. 1. the low-speed trick playback data area TL serving as a base area is provided on every 
four tracks, and the same data is recorded in the two data areas TL provided in a region of 8 tracks. The data is 
refreshed every eight tracks. This is repeated a plurality of times (m times) to record all I picture image data with 8 x m 
tracks. 

As to the data to be recorded in the additional area TA. the following two modes are changed over from one to the 
other. In a first trick playback mode, the same data as in the basic area TL is recorded in additional areas TA according 
to the order of priority. In this case, the quality of trick playback image remains unaltered, but tracking control can be 
effected with greater ease with an increase in the area of addition. 

In a second trick playback mode, trick playback data of frame (I picture) different from the data in the basic area TL 
is recorded in additional areas TA according to the order of priority. In this case the above-mentioned value m can be 
smaller to result in a higher image refresh rate, giving trick playback images of higher quality. 

FIG. 5 shows a signal recording circuit in the digital VTR for practicing the image data recording method of the 
invention. First an MPEG bit stream according to the DVB standars is input to a first buffer memroy 1 . 1 picture extraction 
circuit 2 and bit rate check circuit 4. The first buffer memory 1 processes the input signal to assign the bit stream to the 
usual playback data areas of sync blocks, obtains usual playback sync block data and feeds the data to a mixing circuit 
3. 

The I picture extraction circuit 2 extracts only I pictures from the input bit stream and feeds the pictures to a second 
buffer memory 5. The memory 5 performs signal processing for assigning the input data to the trick playback data areas 
of sync blocks, and feeds the resulting trick playback sync block data to the mixing circuit 3. 

As the same time, the bit rate check circuit 4 checks the input bit stream for bit rate, and feeds the result to the mix- 
ing circuit 3. which has fed thereto a signal for selecting the first trick playback mode or the second trick playback mode. 

According to the bit rate, the mixing circuit 3 determines the particular additional areas in the priority order to be 
provided, recognizes the data to be recorded in these additional areas in conformity with the mode select signal, and 
performs a switching operation for realizing the recording pattern of FIG. 1 in the priority order of FIG. 3. The data mix- 
ture of usual playback data and trick playback data thus obtained is fed to an en^or correct code addition circuit 7. When 
the input bit stream has added thereto a header indicating a maximum bit rate, the bit rate check circuit 4 can be 
replaced by a header decoding circuit. 

After error conrect codes are added to the output of the mixing circuit 3 by the circuit 7, sync data and ID data are 
added to the output by a first data addition circuit 8. A second data addition circuit 9 subsequently adds ITI, aural data 
and subcode to the output, whereby data is completed in the specified format shown in FIGS. 23 and 24. The data is 
recorded by the magnetic heads on a tape. The error correct code addition circuit 7 has connected thereto a RAM 10 
which is controllable by a memory control circuit 1 1 . En-or con-ect codes are retrieved from the RAM 10 and fed to the 
circuit 7. 
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A timing circuit 6 controls the operation timing of the addition circuit 8 and the memory control circuit 1 1 . 

FIG. 6 shows the construction of a signal reproduction circuit of the digital VTR. The signal reproduced from the 
tape by the magnetic heads is fed to a first separation circuit 12, where ITI, aural data and subcode are separated off. 
The sync data and ID data are subsequently separated off by a second separation circuit 13. The resulting image data 
5 is input to an en-or connect circuit 14. in which errors are corrected as already known. The corrected data is separated 
into usual playback data NP and trick playback data TP by a third separation circuit 1 5. The usual playbad< data NP is 
adapted to a constant rate by a first buffer memory 1 6 and then input to a selector 1 7. 

On the other hand, the trick playback data TP is fed to an MPEG formatting circuit 19 via a second buffer memory 
18. The formatting circuit 19 adds the layers above the macroblock layer to the trick playback data to form a bit stream 
10 which can be decoded by an MPEG decoder (not shown). The stream is sent to the next second buffer memory 20. 

The bit sleram is adjusted to a constant rate by the memory 20 and then fed to the selector 1 7. which selects the 
input data in accordance with a mode signal NP/TP for effecting a change-over to usual playback or trick playback . Con- 
sequently a usual playback image or trick playt)ack image is displayed on the screen of a television receiver. 

With the digital VTR described, when the bit rate of the original DVB signal (MPEG bit stream) to be recorded on 
15 the tape decreases, trick playback data areas are additionally provided in corresponding relation with the decrease. 
This results in facilitated tracking control, or an improved image quality due to an improvement in image refresh rate. 

Second Embodiment (FIGS. 7-20) 

20 FIG. 8 shows a recording track structure providing a basis for the prensent invention. Two opposed heads 1 80 deg 
apart are used. The signal recording tracks to be formed by head tracing are divided into fO ti-acks, f1 tracks and f2 
tracks according to the type of the signal for difference in azimuth angle_ and for tracking. These tracks are repeatedly 
formed in the order of fO f 1 -> fO -> f2 as illustrated. Trick playback data areas TPA for realizing high-speed trick play- 
back are formed in the image data area of the fO track having 135 SBs. 

25 These trick playback data areas TPA are so positioned that data can be read therefrom when the tape is traced witii 
the heads at a specified multiplied speed (e.g.. 18-fold speed) as indicated by the an-ow. 

More specifically, the area TPA is provided in six regions on the fO track, i.e.. SBs 40-44. SBs 62-66. SBs 84-88, 
SBs 106-1 10, SBs 128-132 and SBs 150-154. The other regions of the fO track and ti^e f1 and f2 tracks are used as 
usual playback data areas NPA. 

30 One trick playt>ack area TPA is formed of 5SBs. The size of tiie area is determined in view of the fact that the area 
of 5 SBs efficiently accommodates two MPEG packets of 1 88 bytes and has such a size tiiat data can be normally read 
from tiie trick playback area by a single tracing movement of the heads for high-speed playback at about 18-fold speed. 

The trick playback data areas are arranged on the azimuth tracks only at one side so that ti-ick playback can be real - 
ized witii tapes on which data is recorded in tiie single program nrtode to be described later, despite the construction of 

35 the opposed heads 1 80 deg apart, double azimuth heads or the like. 

Next, image data recording-reproduction metiiods will be described in connection with a single program mode 
wherein only one program is recorded, and a multiprogram mode wherein a plurality of programs transmitted by multi- 
program broadcasting are recorded. 

40 (I) Recording in single program mode 

Witti reference to FIG. 8, when playback is realized, for exanple, at 18-fold speed, the same trick playback data (I 
picture data) is repeatedly recorded in the trick playback data areas of 18 tracks from track to ti^ack. 

The trick playback data area of 5 SBs is formed at 6 locations on one fO f ack, so tiiat the track has a data recording 
45 capacity of 5SBs x 6 = 30 SBs. Since 1 8 fO ti-acks are formed every otiier track, it follows that data corresponding to 30 
SBs is recorded using 36 tracks. These 36 tracks provide one trick playback frame (TP frame), and the data is refreshed 
every frame. The refreshment of data is repeated a plurality of times (m times) to record all image data of 1 picture witii 
36 x m tracks. Since I pictures are not definite in the quantity of data, m is not limited to an integer. 

For trick playl)ack at 18-fold speed, the trick playback data Is read from 6 ti-ick playback data areas formed witiiin 
50 one trick playt>ack frame, by a single head trace HTa indicated by a solid arrow in FIG. 8. and m tracing movements pro- 
vide all data of one I picture. 

The broken-line an-ow of FIG. 8 shows a head trace HTa' as displaced by 2 tracks. Although the last trick playback 
data area witiiin the TP frame is not ti-aced if ti-adng is performed as illusti-ated. the head ti*ace on the preceding TP 
frame shifts to the following TP frame, with tiie result tiiat data is read from the last data area. 
55 Despite the shift in the phase of head to"ace. it tiierefbre follows that a single ti-acing movement always affords all 
frick playtiack data witiiin the TP frame since the data is repeatedly recorded in the frame of 36 ti-acks as shown in FIG. 
8. 
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(II) Recording in multiprogram mode 

For example, suppose a DVB signal sent fonward conjointly contains 8 programs in the form of one bit stream and 
desiral four programs among the eight are to be recorded on a tape. To realize playback at 18-fold speeds this case 
the TP frame described and comprising 36 tracks is used as a unit, and the same trick playback data is repeatedly 
recorded in the trick playback data areas from track to track within the same TP frame. The image data as to the four 
programs is successively written to respective TP frames following one after another. The image data as to the four pro- 
grams IS refreshed cyclically, the preparation of TP frames for the respective programs, one frame for each program 
being one cycle as illustrated in FIG. 7. y y^: 

For trick playback at 18-fold speed, the trick playback data is read from 6 trick playback data areas within one trick 
playback frame by a single head trace HTa indicated by the solid arrow in FIG. 8. and m tracing movements for each 
program provide all data of one I picture. To display the trick playback image of desired one of the four programs e g 
of the program A. the data obtained by the head trace HTa for the probram A only is used for display. The data obtained 
by the other head traces THb, THc, THd is discarded. 

According to the foregoing method of recording in the multiprogram mode, the Image data as to one program is writ- 
ten to TP frames independently of the other programs, so that after the image data as to the plurality of programs has 
been recorded on a tape, the image data as to a specified program only can be ovenwritten to record the image data as 
to a different program. 

The digital VTR for practlng the above method of recording image data has the recording circuits and playback cir- 
cuits to be described t>elow. 

(A) Single program mode recording circuit 

With reference to FIG. 9. an IVIPEG bit stream based on the DVB standards is input to a buffer memory 21 and an 
I picture extraction circuit 23. The buffer memory 21 effects a data rate change for recording the MPEG bit stream in the 
usual playback data areas NPA of the track format shown in FIG. 8. For example, the input data is input at a rate of 15 
Mbps. which is changed to a rate of 25 Mbps. 

The data with the changed rate is fed to a first extra header addition circuit 22. which adds to the data information 
indicating that it is usual playback data as will be deswibed later, and then fed to a mixing circuit 27. 

On the other hand, the I picture extraction circuit 23 extracts only I pictures from the input bit stream and the I pic- 
ture data is fed to a code quantity control circuit 24. which controls the code quantity of the data so as to assign the data 
to the trick playback data areas TPA of the track format shown in FIG. 8. 

For example, in the case of playback at 18-fold speed, the data capacity C of the trick playback data areas within 
one TP frame is calculated from the following equation. 

C = 30 SBs X (77 bytes/SB) x (8 bits/byte) 
= 147840 bits 

Accordingly, the playback bit rate R in this case is calculated from the equation given below. 

R = 147840 bits x 18 X 36 tracks/(300 tracks/sec) 
= 320 Kbps ' 

The control circuit 24 of FIG. 9 controls the code quantity so that images can be reproduced normally at the play- 
back bit rate R. For example when one image is to be produced per second on the average, the code quantity of assign- 
able trick playback data is 320 Kb. 1 7 » 

""J® obtained from the control circuit 24 is fed to a second extra header addition circuit 25, given information 
to be described below and indicating that it is trick playback data, and input to the mixing circuit 27. The usual playback 
data NP from the circuit 22 and the trick playback data TP from the circuit 25 are mixed together by the circuit 27 so as 
to realize the track pattern of FIG. 8. » / w ««. 

The data mixture from the mixing circuit 27 is given error corect codes by an error correct code addition circuit 28 
and thereafter given sync data and ID data by a first data addrtion circuit 31 . The subsequent second data addition cir- 
cuit 32 further adds ITI. aural data and subcode to afford data in the specified format. The data is sent through a mod- 
ulation circuit 88 and a recording amplifier 89 and recorded on a magnetic tape 71 by magnetic heads 70 The error 
correct code addition circuit 28 has connected thereto a RAIWI 29 controllable by a memory control circuit 30 Error cor- 
rect codes are retrieved from the RAM 29 and fed to the circuit 28. 

A timing generation circuit 26 to which the MPEG bit stream Is input controls the operation timing of the first and 
second extra header addition circuits 22, 25. mixing circuit 27 and memory control circuit 30. 



<EP 0762757A2J_> 



8 




EP 0 762 757 A2 

(B) Single program mode playback circuit 

As shown in FIG. 10. the signal reproduced from the tape by the head is fed to a first data separation circuit 33. 
where ITI. aural data and subcode are separated off. The sync data and ID data are separated-off.by.the next second 
5 data separation circuit 34. The resulting image data is input to an error correct circuit 35, in which errors are corrected 
in the known manner. The corrected data is delivered to an extra header detection circuit 36 and at the same tme input 
to a data separation circuit 37. 

For usual playback, the circuit 36 detects the extra header attached to the input data, and checks the input data as 
to whether it is usual playback data based on the detection. In conformity with the check result, the separation circuit 37 
10 separates off the usual playback data NP only, which is adjusted to a constant rate by a first buffer memory 38 and 
thereafter Input to a selector 41 . 

For trick playback, on the other hand, the input data is checked as to whether it Is trick playback data based on the 
result of detection by the circuit 36. In conformity with the check result, the circuit 37 separates off trick playback data 
TP only. The data is fed to an MPEG formatting circuit 39. in which the layers above the macrdalock layer are added to 
15 the data TP to form a bit stream which is decodable by an MPEG decoder (not shown). The stream is sent to the sub- 
sequent second buffer memory 40. 

The bit stream is adjusted to a constant rate by the memory 40 and thereafter fed to the selector 41 . The selector 
selects the input data according to a mode signal NP/TP for a change-over to usual playt>ack or to trick playback, and 
the data is delivered as an MPEG bit stream to the television receiver. Consequently, the screen of the receiver displays 
20 usual playback images or trick playt>ack images. 

(C) Multiprogram mode recording circuit 

Since the recording rate of the digital VTR is 25 Mbps, four programs sent fonward at a transmission rate of 6.25 

25 Mbps can be recorded if no trick playback data areas a re provided, whereas about 4.8 Mbps is the upper limit in the 
case where trick playback areas are formed as seen in FIG. 8. It is assumed that four programs forwarded at a trans- 
mission rate of about 4 Mbps are recorded according to the present emtodiment. Although two programs can be simul- 
taneously recorded with DVB signals having a transmission rate of 4.8 to 9.6 Mbps. only one program is recordable with 
DVB signals having a transmission rate of 9.6 Mbps or higher 

30 With reference to FIG. 11. a signal processing system for preparing usual playback data NP from an MPEG bit 
stream has four buffer memories 47 to 50 arranged in parallel and corresponding to the desired four programs A, B, C, 
D. respectively. A signal processing system for preparing trick playback data TP from the MPEG bit stream has four I 
picture extraction circuits 52 to 55 corresponding to the four programs A, B, C. D. respectively, and arranged in parallel, 
and four code quantity control circuits 56 to 59 arranged in parallel subsequent to, the circuits 52 to 55. 

35 The MPEG bit stream is divided by a distribution circuit 46 for the respective programs, and the separated items of 
data for the respective programs are fed to the buffer memories 47 to 50 in corresponding relation and also to the cor- 
responding I picture extraction circuits 52 to 55 at the same time. The buffer memories 47 to 50 change the data rate to 
record the MPEG stream in the usual playback data areas NPA shown in FIG. 8. The data having a changed rate and 
obtained from the memories 47 to 50 is fed to the input terminals of a first selector 51 for the selection of data as to 

40 desired one program. The selected data is fed to a first extra header addition circuit 61, given the information to be 
described below and indicating that the data is usual playt)ackdata, and then input to a mixing circuit 63. 

In the I picture extraction circuits 52 to 55, on the other harxi. I pictures only are extracted from the input bit stream, 
and the I picture data as to each of the programs is fed to the corresponding one of the subsequent code quantity con- 
trol circuits 56 to 59. The control circuit controls the code quantity of the data so as to assign the data to the trick play- 

45 back data areas TPA of the track format shown in FIG. 8. In the case where one image is produced per second on the 
average by trick playback at 1 8-fold speed from the data recorded in the foregoing single program mode , the code quan- 
tity of the assignable trick playback data is 320 Kb, whereas in recording four programs in the multiprogram mode, the 
code quantity of the assignable trick playback data is 80 Kb. For example ^one image per 4 seconds is to be produced 
on the average in this case. 

50 However, the number of images to be produced per unit time, i.e., the image refresh rate, is in a trade-off relation- 
ship with the quantity of I picture data to be recorded. The quantity of I picture data may be decreased to attain a higher 
image refresh rate, for example, by reconstructing I pictures only with direct current component. 

The data obtained from the code quantity control circuits 56 to 59 is fed to the input terminals of a second selector 
60. by which the data as to the desired one program is selected. The selected data is fed to a second extra header addi- 

55 tion circuit 62, by which the information to be described later and indicating that the data is trick playback data is 
attached to the input data. The data is then delivered to the mixing circuit 63. 

The usual playback data NP from the first extra header addition circuit 61 and the trick playback data from the sec- 
ond extra header addition circuit 62 are mixed together by the circuit 63, and the data mixture is output to the subse- 
quent circuit. 
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The MPEG bit stream is also fed to a program select timing generation circuit 44 via a program data detection cir- 
cuit 42 and a transmission rate detection circuit 43. 

The program data detection circuit 42 detects information as to the program to be recorded, and the transissiai rate 
detection circuit 43 detects the transmission rate of each program. The timing generation circuit 44 prepares ^ program 
select timing signal for the change-over control of the distribution circuit 46. first selector 51 and second selector 60 
based on the program information and transmission rate detected so as to record data in the sequence shown in FIG. 7. 

The MPEG bit stream and the timing signal prepared by the circuit 44 are fed to a format timing generation circuit 
45 to prepare a timing signal for the format according to the DVB standard. The signal is output to the subsequent cir- 
cuit. 

With reference to FIG. 12. the data mixture from the mixing circuit 63 is given en-or correct codes by an error con-ect 
code addition circuit 64 and then fed to a first data addition circuit 67. In which sync data and ID data are attached. ITI, 
aural data and subcode are further added to the resulting data by the subsequent second data addition circuit 68 to pro^ 
vide data in the specified format. The data is fed to the recording heads 70 via a recording amplifier 69 and recordKl 
on a magnetic tape 71 . 

The error correct code addition circuit 64 has connects thereto a RAM 65 controllable by a memory control circuit 
66. En-or correct codes are retrieved from tiie RAM 65 and fed to tiie addition circuit 64. 

The memory control circuit 66. first data addition circuit 67. second data addition circuit 68 and recording amplifier 
69 have their operation conti-olled by a timing signal obtained from the format timing generation circuit 45. Conse- 
quentiy the image data as to the programs is recorded in the format shown in FIG. 7. 

While four programs fonwarded at a ti*ansmission rate of about 4 Mbps are recorded in the present case, two pro- 
grams having a transmission rate of 4.8 to 9.6 Mbps or one program having a transmission rate of at least 9.6 Mbps can 
also be recorded through the same operation as described above. However, buffer memories. I picture extraction cir- 
cuits and code quantity confrol circuits shown in FIG. 1 1 and unnecessary owing to a reduction in the number of pro- 
grams are held out of data processing operation. 

(D) Multiprogram mode overwrite recording circuit 

Of the four programs recorded on the magnetic tape by the foregoing multiprogram mode recording circuit, one of 
the programs may become unnecessary. FIG. 13 shows an overwrite recording circuit for use in ovenwriting ttiat partic- 
ular program for recording another program. In this case, while reproducing the plurality of programs recorded on the 
magnetic tape 71 . the recording areas of the specified program to be erased are recognized, and the image data as to 
anotiier program Is written to lie recording areas at the same time. 

With reference to FIG. 13. the data read from the magnetic tape 71 by a playback head 73 is fed to a data separa- 
tion circuit 74. where the image data and ID data are separated off. The image data has its errors corrected in the 
known manner by an en-or correct circuit 75 and tiien sent to an extra header detection circuit 76. which detects the 
extra header to be described below and containing information as to programs, whereby the programs recorded on the 
tape 71 are recognized. The result is fed to an overwrite recording timing generation circuit 77 along with the ID data. 

The tranmission rate data obtained from the ti-ansmission rate detection circuit 43 of tiie multiprogram mode record- 
ing circuit 72 shown in FIGS. 1 1 and 12 is also fed to tiie circuit 77. 

In ac<x)rdance with the input data and based on the program number to be erased and manually specified by tiie 
user tor the timing generation circuit 77. the circuit 77 detects the areas recording the program to be erased, from 
among tiie four programs recorded on the tape 71 . and on-off controls the recording amplifier 69 witfi reference to the 
result of detection. Consequentiy. tiie data of specified format obtained from the multiprogram mode recording circuit 
72 is recorded by overwriting the recording areas on the tape 71 . 

The recording head 70 and the playback head 73 can be replaced by a recording/playback head. The head is ttien 
made to serve as a playback head when facing the area recording the program not to be erased, and to serve as a 
recording head when tracing the area recording the program to be ovenM-itten. It is possible to detect the bit rate of the 
Image data as to another program to be recorded by ovenwrlting. and to automatically select the program to be ovenwrit- 
ten based on the detected bit rate. 

(E) Multiprogram mode playback circuit 

With reference to FIG. 1 4. the signal reproduced from the tape by tiie magnetic head is fed to a first data separation 
circuit 78. where ITI. aural data and subcode are separated off. The sync data and ID data are separated off by ttie sub- 
sequent second data separation drcuit 79. The resulting image data Is input to an en-or con-ect circuit 80. in which en^ors 
are corrected in the known manner. The conected data is delivered to an extra header detection circuit 81 and input to 
a data separation-program selection circuit 82 at tiie same time. 

For usual playback, tiie circuit 81 detects ttie extra header attached to ttie input data, and checks ttie input data as 
to whettier it is usual playback data based on ttie detection. In accordance witfi the check result and with a program 
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select signal input by the user, the data separation-program selection circuit 82 separates off the usual playback data 
NP only of a specified program. An NP data MPEG formatting circuit 83 adds the layers above the macroblock layer to 
the data NP, forming a bit stream which is decodable by an MPEG decoder (not shown). The bit stream is sent to a first 
buffer memroy 85, adjusted to a constant rate and fed to a selector 87. - 

5 For trick playback, on the other hand, the input data is checked as to whether it is trick playback data based on the 

result of detection by the circuit 81 . In accordance with the check result and with the program select signal input by the 
user, the data separation-program selection circuit 82 separates off only the trick playt>ack data TP of the specified pro- 
gram. A TP data MPEG formatting circuit 84 adds the layers above the macroblock layer to the data TP to form a bit 
stream which is decodable by an MPEG decoder (not shown). The bit stream is sent to a second buffer memory 86, 

10 adjusted to a constant rate and fed to the selector 87. 

The selector 87 selects the input data according to a mode signal NP/TP for a change-over to usual playback or to 
trick playback, and the data is deliviered as an MPEG bit stream to the television receiver. As a result, the screen of the 
receiver displays usual playtack images or trick playback images. 

15 (F) Method of controlling tape transport speed 

Next, a method will be described of efficiently using magnetic tapes by setting the tape transport speed variably on 
a VTR in accordance with the bit rate of the DVB signal to be recorded on the tape. 

According to the DVB method, the bit rate of the broadcasting signal of one program is set variably over the range 
20 of 1 .5 to 20 Mbps as previously described, whereas digital VTRs are adapted to record signals at a bit rate of 25 Mtjps. 
Therefore, when the DVB signal (usual playback data), which is lower than 19.2 Mbps in bit rate, is recorded as it is on 
the magnetic tape by the digital VTR, there occurs a signal absent region with an area corresponding to the decrease 
in the bit rate, so that a problem is encountered in using the tape efficiently. 

FIGS- 15 and 16 show a recording circuit and a playback circuit for use in the present embodiment. These circuits 
25 have corrponents in common with the single program mode recording circuit and playback circuit shown in FIGS. 9 and 
10. Throughout the drawings concerned, such like components are designated by like reference numerals and will not 
be described repeatedly. 

With reference to the recording circuit of FIG. 15. the MPEG bit stream has its data quantity per unit time detected 
by a data quantity detection circuit 90. and the resulting detection signal is fed to a tape soee H gp|ftptinn rimiit qi , which 

30 selects one of three predetermined modes relating to the tape speed. With the present embodiment, these modes are 
standard tape speed (standard speed mode), 1/2 of the standard tape speed (1/2 speed mode) and 1/4 of the standard 
tape speed (1/4 speed mode). In any of these modes, it is desired from the viewpoint of the circuit construction that 
recording be made so as to give the tape an approximately uniform signal recording density per unit area thereof (area 
recording density). Accordingly, if a bit stream of up to 19.2 Mbps can be recorded in the standard speed mode, a bit 

35 Stream of up to 9.6 Mbps is to be recorded in the ^/2 speed mode, and that of up to 4,8 Mbps is to be recorded in the 
1/4 speed mode. 

Thus, the standard speed mode is selected when the data quantity of the MPEG bit stream detected by the detec- 
tion circuit 90 is up to 1 9.2 Mbps. the 1 /2 speed mode is selected when the quantity is up to 9.6 Mbps. and the 1 /4 speed 
mode when it is up to 4.8 Mbps. A signal indicating the tape speed mode thus selected is sent from the tape speed 

40 selection circuit 91 to a reel-capstan drive circuit 92, whereby a reel 93 and capstan 94 are driven to transport the mag- 
netic tape 71 at the selected tape speed. 

If the tape speed mode for the specified program to be erased by the user is lower than the tape speed mode suited 
to the transmission data rate of another program to be recorded in the case where the tape speed is set variably, the 
multiprogram mode overwrite recording circuit described is unable to overwrite the specified program. For example, a 

45 program recorded in the 1/4 speed mode can not be ovenwritten to record a program with a transmission data rate of 8 
Mbps (1/2 speed mode). In this case, the circuit notifies that the program can not be overwritten by giving an alarm to 
the user. It is possible to automatically select a program which is suited to the transmission rate of the program to be 
recorded by ovenwriting. The tape speed mode can then be detected by decoding the extra header to be described 
below. 

50 The signal indicating the tape speed mode is applied to the timing generation circuit 26. In accordance with the sig- 
nal, the circuit 26 effects timing control for the write data as previously stated and on-off controls the recording amplifier 
89 to control the period of data writing by double azimuth recording heads 70 on the tape 71 as illustrated in FIG. 17. 

With reference to FIG. 1 7. the numerals in squares are numbers for the tracks to be recorded by the double azimuth 
heads A. B. S3 indicates the on-off state of the recording amplifier 89. In the standard speed mode, the amplifier 89 is 

55 always on as seen in FIG. 1 7, (a). Tracks 1 and 2. tracks 3 and 4 are successively formed cyclically with the rotation 

of the rotary head cylinder. 

According to the present embodiment, the cylinder rotates at a constant speed, so that if writing on the tape is done 
continually.for example, at a reduced tape speed of 1/2, the pitch of recorded tracks is also reduced to 1/2. resulting in 
an excessive area recording density and failing to effect normal recording. 
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The timing generation circuit 26 therefore on-off controls the recording amplifier 89 as shown in FIG. 17. (b), such 
that while the heads 70 scan the tape twice in the 1/2 speed mode, the anrplifier 89 is turned on only during the period 
of one scanning travel to record data on the tape, whereby the track pitch and the area recording density are made gen- 
erally uniform. Similarly, in the 1/4 speed mode, the amplifier 89 is turned on only during one scanning period per four 
5 periods as shown in FIG. 17. (c), whereby the track pitch and the area recording density are made approximately uni- 
form. 

The timing generation circuit 26 of FIG. 15 further controls the memory control circuit 30 and the first data addition 
circuit 31 so that the recording signal is output with the turning on and off of the amplifier 89. 

The magnetic tape 71 having image data recorded thereon in the t ape speed mo de described is played back by the 
10 ^ playback circuit shown in FIG. 16. i 

First in the playback operation, the capstan 94 is driven at a predetermined tape spe^. a ndjJDdata written to the 
Liesulting plgif badk^lmaLLs^s ep arated off by a second data sep arationcji^^^ circuit 
1 95. which detects the tape speed mode inc lud_QdJnthe ID data/TTieaetection signal is sent to a rf^.^\^.fi ^^n A'i^i^^ 
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cuit 98. As a result, the reel 93 and capstan 94 are driven to transport the tape at a speed in conformity with the mode. 

The tape speed mode detection signal provided by the detection circuit 95 is fed also to a playback timing genera- 
tion circuit 96 at the same time, whereby a switch 97 interposed between a playback head 73 and a first data separation 
circuit 33 Is on-off controlled. As is the case with the on-off control of the recording amplifier 89. the switch 97 is always 
held closed to pass the entire playback signal therethrough in the standard speed mode. In the 1/2 speed mode, the 
switch 97 is closed only during one scanning period while the head 73 scans the tape twice. In the 1/4 speed mode, the 
20 switch 97 is closed only during one scanning period per four periods. Consequently, a signal is reproduced at the same 
data rate as the recording signal. 

Finally, the extra header will be described wrth reference to FIGS. 18 and 19. FIG. ISshows the data format of one 
sync block including a sync data area (2 bytes). ID data area (3 bytes) and parity area (8 bytes) which are the same as 
in FIG. 24 already described. However. 1 byte within an image area (77 bytes) is used as the extra header. Accordingly 
25 image data is to be recorded in the remaining 76-byte area. 

FIG. 19 shows the details of the extra header. As illustrated, the seventh bit is used for indicating whether the fol- 
lowing data is usual playback data NP or trick playback data TP. the sixth bit for indicating whether the recording and 
playback modes are single program mode or multiprogram mode, the fifth and fourth bits for indicating a particular tape 
speed mode for playback, and the third and second bits for showing the names of programs A. B, C. D recorded in the 
30 multiprogram mode. 

The use of the extra head realizes the foregoing embodiments. 

The above description of the embodiments is interxied to illustrate the present invention and should not be contrued 
as limiting the invention defined in the appended claims or reducing the scope thereof. The structures of the invention 
are not limited to the foregoing embodiments but can of course be modified variously without departing from the spirit 
35 Of the invention as set forth in the claims. 

Claims 



An image data recording method for use in tracing a tape with a signal recording head to form tracks having digital 
data recorded thereon, wherein one or a plurality of tracks provide each of blocks, and a first area having usual 
playback data recorded therein and a second area having trick playback data recorded therein are formed on one 
track or each of the tracks included in each block, the image data recording method being characterized by dimin- 
ishing the first area and enlarging the second area as the usual playt»ack data decreases in bit rate. 

An image data recording method as defined in claim 1 wherein the second area as formed when the usual playback 
data is maximum in bit rate serves as a basic area, and the second area is enlarged in a region which can be traced 
by the head for trick playback. 

3. An image data recording method as defined in claim 2 wherein the second area is enlarged in a region permitting 
so facilitated tracking control for trick playback 

4. An image data recording method as defined in daim 2 wherein the second area is enlarged in a region having a 
high probability of ensuring reproduction of data by trick playtiack. 

5. An image data recording method as defined in claim 2 wherein the second area is formed within a specified sectfon 
of the tape and includes an increment area, and the same image data as in the basic area is recorded in the incre- 
ment area. 

6. An image data recording method as defined in claim 2 wherein the trick playback data comprises main data 
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required for trick playback and auxiliary data contributing to an inrprovement in image quality, and the second area 
is formed within a specified section of the tape and includes an increment area, the main image being recorded in 
the basic area, the auxiliary data being recorded in the increment area. 

5 7. A method of recording image data as to a plurality of programs on a tape conjointly by forming signal recording 
tracks on the tape and forming a usual playback data area and a trick playback data area on each of the tracks or 
on one track per plurality of tracks, the data areas being arranged longitudinally of the track, the image data record- 
ing method being characterized in that a number of tracks in accordance with the number of speed multiplication 
for trick playback provide each of trick playback frames, the same trick playback data being repeatedly recorded 

10 from track to track in the trick playback data areas of the tracks within the same trick playback frame, one or a 
number of trick playback frames providing each of blocks, the image data as to the plurality of programs being cycli- 
cally recorded in the respective blocks, each for one program. 

8- An image data recording method as defined in daim 7 wherein program data representing a program name is 
15 added to the image data in each of the trick playback frames and recorded on the tape. 

9. An image data recording method as defined in claim 7 wherein while the Image data as to the plurality of programs 
recorded on the tape is being reproduced in an overwrite mode, the trick playback frame for specified one of the 
programs is located and overwritten to record image data as to another program. 

20 

1 0. An innage data recording method as defined in claim 9 wherein the bit rate of the image data as to said another pro- 
gram to be recorded by overwriting is detected, and the specified program to be ovenvritten is selected based on 
the detected bit rate. 
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